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^7] 2 = = 3 sflH]^ ^iL* °l-g-*H DC ^^o] 7>^*V c-flo]Bl ^ £ 

-3"^l{Data modulation method capable of DC-suppression using parity information of 
synchronization codeword and apparatus the same} 

£ 1* ■& 4€- ell o] ^ ^Ul cfloj) 4= "51, 

£ 2 ^ £ ^c])A] A}-g-^ iSJE.^ = ^ ^-fr r: t g ) 

£ 3-Br ^7) ti>^2f ^^7>(ID)S -^71 i2JE.^5l£| ^ afl, 

51 lofl £ a] ^ £]a} ol-g-^V 

51 5tt -g- 4€- ^71 tiHEil- ^#2rM# DC ^ ^ 

7fl^l JL^-# i^l sf^q i^]3Bj ^51 (PSD) ^d°lcf. 

[«v^oi 4^}^ 7l#£o> 31 n. &*\9\ ^efl7l#] 

^-S-*!-^ DCCDirect Current) 7>^-«l; c-flo]E^ ^2: ^ ^ 3r*H ^H^f. 

DC ^ DC ^ -^-^^>7l ^tr y o V ^ ^ ^B)5L = 

(multimode) "J-^l &t}. ^ tiMEll^ a^lB^ ^-7> ^Jif ^-^^Jl, 
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^ DC ^ tt^H ^*}-cl&K£ n f^H 7RT- DC -$*<>1 ^ 

IS #2fl^ t^sj- « 0 >^ ^H^l cfl*fl <£^o.ji. c-flolEi ^H^-fr 

^1*1H RLLCRun Length Limited) ^i^s>ZL &tf. nsjul-, $}o]&\ °^&l3g- 

*1 RLL ^H^l ofl&|7> ^-^^ °flsi7> c-floiE^ ^^>u|e)- n Ei] 

iSLE^JB^ Cf^s)- ID» ^fV ^7> Hi HI- *}7l M- ^7l 2=$! = $^ |£S 

ID* cflojEi t^o] ^yjofl ttj-Sf ^^Hr ^"f^TT ID^fl ^ ^7> H] E 

7> #7>*>tii 32m. 

31#3q<H DC J±4 JL^-^^S. ^ 5tUr d1o]Ei £ # 

<n> a. «v^^ s.^ o. ^c^ctflofl sfl^E]!- s^^- ^ a] HI- ^ 

°1^ ^ ^ ^sHr 31 sm. 
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<12> a. ygxgo) q-^ -S-2)£- SJEL^JEl^ofl cff^ ID # i^-Aj^JL, o] cf^sj- 

IDvH^l ^ ^ ia = ^ = ^ ufle]^!- ^^^>^ ^2 J2£L^ = i 

^SRr 31 SZ^-. 

<13> ^ofl n}^, #713 ^3£r HM^l* tf^sf ^iLofl °] *fl cf^s).^ ^ 

31; ^miHl tfisfl *ji±«- iWfe -^71 ^^) = 3 ^ 

^*3*IH 44s] iBlt #^*Rr #31; ^ #7l 

^ DC ^gr°] <$-8r *I^Hr ^r^ll- i^*Kr 31 °1 ^ofl Sfl 

<14> St}", mWlH5l ±i ClME-m 3^ 2]cfl k S W 

^2)-^ c-HojEi^EeJ^ cfl^ cf^sj- ^Jil- 3L#*Hr ^7] SJEL^JEL ^ ^ RLL(Run 

Length Limited) iB^t #^*>^ #31 ; ^ #7l zj-zj- 

3 #S=1 r^H^ ^ DC ^^-^1 ^ iH^t ^*Kr #311- 5Ef-*Hr tiMEi 
H o Vl ?Hl 3*11 ^^cf. 

<15> ^Tg<q cf^. ^-o)^ nJ-JH^, #7l^ nflo^-I- cf^s}- ^J±ofl S]^ 

^71 S^ = 3 *J ^Sl- z^o] #3*Kr #2: ^#; 
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^ A oM il^ # DC ^ iH^t -a^Hr ^ ^r^EM- 3.^" 

^^i n«lS(n> m)^ ME.^S.S. ^^>^ ofl o] e| : ^ 

€ dH^i* S-^aj 0.3. ia^fsH £q«fl cf^^>^ o]a> ^3. 

2=£] ^ RLL £S» ^<8*IH zj-zj-iq iB^t #sj*Hr £s # 

71 Z^O] l^S} iEEJ ^ DC ^^-O] ^ AEd|. Aj^Kr a]em ^-§- Its}b 

<i?> oi§> > ^w.^ %i-^H £ y>^-^] ^1 ^*MS *Vcf. 

<18> £. l£: ■& ^o\) tcf^. c-flojEi ^A] oflofl 14= t^A^ 

^*>7l -§-7] 3£^£f $2: ^ iiLEL^JEL iH^Sl DC 

<19> 5L lo]} 5a<>H, CflolEl^^. ^VAl lofl ti>S|- ^-©1 X =(X 0( Xi 

x k _i)s sai^- ^ siji, vxu ^i:7i(io)^^ tiME^-a- 2«u 

vXu(=k)S M-nr^- cfl , a <y ^ ^HeI^ U «MH v7fl^ cflol^<is. 

<20> ^ *,,...,**_,,...,*,_,) 
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<22> 



<23> 



<21> 

2i 

^71^, Xi>j = X ixu+j °m. 

o^Af i3|ft ol-g.^. Cf^2}-7l(20)^ ^7l(10)ofl 0]Sfl vXuS) 

cl)olE^ofl ltilH^I ^#2}- ^iL» 1-^^ 27fl2l c-Ho]Ei<lS t^Sj-t!: ^ ^7>£ cf^Sl- 
<24> ^flig c-11o1e^21 ^^ol ^-^ig 3 ^ 4 ^ go] §>l)-o] u w>olH^ ^ 
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<26> 



[^*j-Xj 3] C y -(C 0> C 1 ,...,C„..., C V . 1 ) 



Cr 



0 0 0 

1 1 1 



IM,). 



<27> 



<28> 



^7lA-l ( u-l^qSl Hfl^, p=0,l,..,r, r=(u-l)/q^ ^14. 

^ f(^i /s 0 )^ f(£-' /si)^ cf^s}- 101B1- ^H^t 

<29> ^. 7 1 5LB.#B. ^-^71(30)^1 ^ ^2 -g-7] ^ t^sj- ID #^71(31,32)^ ^-7> 

€ ^S)- ^iL<5] ltilH^l 4^ 27}*} 3. ^Sj-sj o}a> ^flig c-flolE-lloll tflsfl ^, cf^ 
51- ^SLofl ^*fl cf^5|-€ ^ a> ^ ^ojE^o]! cf^S]- ^17} £^ ml- 
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^ ^ 3=^1= ^H^l DC ^ Sl^r sflelEl X|<H-g- 

<30> (40)^1 X| l ^ XI 2 Ir^t!- DC ^ RLL( week-DC free RLL) <fl.2uK41,42) 

^ ^-7}^. 4^2r ^iL°fl 2*fl\i5. ^€ ^ Xl2.^, RLL ^ HHl-i- + 

^17> DC 7>^*M4 ^ li^m sj=* a>-§-^ i-^^-t!- DC <3 

tfl kS Xl^r^^i ntilB(n> m)^ Si3i* RLL ^^51 & 

<31> ^, <a^Ci(40)^ ^SLB] ^-7} «]B7> ^7>5] D C XH A>-g-^l ^ZL, 1; 

DC ^ RLL ^*3*Rr ^#^> S^ofl ^ 3 c^ £f ^ 

^<I 0 1 DC XH ^-fr 5>5L^- 3=4] = ^-3. til]^£H Sl^r ^JEl #71 ±^ 

DC XH-§- iL2 ^«rS« °l-g-*r^ RLL ^SW. <^7H, ^y) SJEL^JEL 

^°j7l(30)Sr «a^ci(40)« ^.9.3. ^ oicf. 

<32> til HZ ^ ^d^7l(50)^ RLL 2X1^ «1 Jil«fl^ DC ^ 

<33> ^-^ofl^ i£ 2 # c-flolE^ «lH^r» m, ^2: ^ S-E.^^ n°l 

e-} ll- «H i3J=#(m/n)# ^ S 2H^£ ^B^<Hl S^-sM 91 
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^ DC S.t± jL-g-a} 6.S ^«a-« *r SiS.^- ^7] jaJEL^S.* °l-g-*H i3|o]e|£. 

<34> ^, ^71 a^S.^- ^7l<a* ^ flfe ^71 W}<^ Cf#5f ^iL-g- 

IDS ^Sl^rtil Ej-#2j- ^ i± ID^r SH.flH.iflS] WlB 1^ 7fl^7> ^ iE^r ^ 

S. S^*>7] sfle]E} S^-g-olrf. 3 £^c b £ 2 ofl ti>^ 

*r SUr^l ^71 w}c]tt ^7l^o] ^Tfl £1^ ^ 3fl^ 3*1^ S-^ Sfl 
^-B- ^ <^S. 4€- SHflHolH^ fi^l* ^71 iSHflHvfl 

2) 4^5)- ID^ ^-71 SHflHi^ WlB 15] 7fl^» ^ 5E^r «-^S ^H^r 

# °1 &i ^ -§-H2] IDtt ^71 SHflH£] nf-E ipg^ ^*>7l fl^ -g-H 

°J -^71 ids* -i-o^ ^ sXjl 4H^I(^-g-) ^>-g-€ ^H Si*}. 

<35> ^, ^ ^0>*Kr ^ t^fl ^7l SHflHir £ 2^1 (a) ofl H^ ti>^- 

0} ^7] y>^<4 sfl^E] ^o^ 7 > 7Hr1* ^21- IDS- 5£^r ?A °1 JL , ^ %-7) 

SHflH^r H 2^1 (bHl S.*]& ^-o] -^71 «>^^- ^7l ID^- 5fl^B| *)H7> 7>^ 

t> ^#2^ IDS 5^ 4 -g-71 H-fe- £ 2^1 (c)<Hl HA]*} 

W}<2f ^O] ^71 ti^Sf ^71 ID, 3flE^ ^1^ 7 > 7>^*V rf#2l- ID7> ^-g-^fl^ Aj-g-ig- 

< 36 > £ 3*. ^-71 wj-cl^ q-^s}- ids ^-71 sHflH<il <H ^lS^, £ 22] (aHl 

jea^ ^i^T? ^7) SHflHofl *fl^-^r^-. 

<37> S 3 cHl oloj^, 2)^ ^^o] 7 > 1, 2|cfl £^0)71- 7<y 5L = o)]^ ^7} W>1^)^ k 

^# 2:^^71 -§-£S sflel^ s^-g- wlHCxS SAl)7> i^-sl Cf#3^ ID7V 91^ 
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^-fo]cf. sfl^El ^H-§- tilH xfe -^71 51 2°lH <2}- ^o] xi] ^ ^EflS. ^ 

^5-1^ -&^S fSJEl^^vfl^ H]B 1^1 711^1- ^ 

<38> <^ C-HojEi^^ Cf#5}-# W ^-^1- 0 Slfe IS *H °H 

£fl-§-*Hr ^7) ^ Cf^sj. IDfe 5fl^El7> ^ ^ Hl^r *^<?1 ^7l 3£^ES 

<39> 51 4^ 51 H 51 A]^ i^^tf ol-g-^ Cf#5l-7l^ ^51^, ^ 

J±» 0 SEfe IS *>^1- ^ tflolE^l tfl*|] 27MS ^ Cfl ol 

ZL V}^ C-flolE^51 *\)Z\7} ^*§is}7]} ^tf. l4^i, DC <^ofl eg ^oj £}fe *>51 

77>^1 C-flojEi ia^tt l^^S *»fl 51^ A^r no}^7?\7] d\}^ 7 } 
# ^ SU^Hr ^71 711 

<40> 51 4<=H1 x ii0 ~x i>u -i fe- ^ cflolBls. U «HB 

^ cfloiE^ ^g-, 1«1H^ q-^s)- ^§Jt(0 Sl^r 1)2]- ^^O^ Hfl^Sl^ &JI 
ia^f ^7H1 Sfl^Hr q«i*|)p}cf tifl^^ tiflE}-*} feS]^" ^7>#oH H flE)-^ fee) 

^ -f-Sfl €^ dlolEi(/OVO) s - /WD) S ^^>J1 ^>cf. 

<41> ^ ^<=o} C-flolEK^-S #2: ^^l^Jl Xii0 sq- lti|EO| ^ 7 i cfloiEi(4 

^Sf ^SL)£} HflEf^ fes]^- o^AVdl ^«fl, *M C-flolE]!- ^]^ltV Jfir ^ S ^ 

o] c-llolEi yt i(0 7> ^€4. #3 Xi,!^ Xi >q -i*>*l*r «fl^^ fe^^- 
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ytj.o^ q^^fl ^ x i>Q ^ «M3 s\n 4 -a- ^€ m 

°13 y t i>q 7> p}#7WS ^€4. °1*>, W^lS q^^l ^rflS. #7l <g 3 dM^I 

3}-^ i^H^ ^51 (PSD) ^Hd°14. -g-71 2E^Hi|5] ^B)!- ^ 

DC o^oj-ol tg^Sj^ ^ ^j, oicf. a, £ 4 ofl^ 3.3 ^ q=5S ^ 

JL ^71 3H^Eiflel 3zfl^ E} tilBS. CflojE^ 4^5}.^ ^-f4 4^2^>4 ^ 

-fiL4 4 4dB ^ £ DC ^ Jl44 4 9X9X^-. 

[^4 Jl41 

*3> 44 ^o] ; S=^ = Lfloll 2fl44» ^ flfe 

cqc 43^71- ^ 44 tlM^-I- 4#4^°-3L^ 

^^cc^^l ^C_TgA^ ^ Jro} inLEi^JE. ^H^ofl 5E^"44 oli- DC 
iL4 4 Jl4^ O. jiL ^ $14. 
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#7] 2]-z]-o| ^ DC ^-g^l iB^f ^^Kr #3l» 

2] 
3] 

^2^1 ^7} ^71 3I=4|..E.MH sfl^E)^ 3.^0. q 

SEfe IS. B>^6.S>H ^*Rr 53* ^H3-° JL *>^r t^l ol Ei ^3: 
[^T 1 * 4] 

^12^H1 ^-71 ^71 S2= ^71 V}V)SH- SflS^E] aflO^} 7>^*1 tf^Sj- 
[^T 1 * 5] 

*1l2*cHl &<>H, *7l SJEL^JEMr *7l 5+ ID^ 3fle]E] 7> 7>^ 

*V t}^3}- IDS. ol^ 3} °- ^°.S SiRr ^ojEi « c >^. 
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6] 

91°]*] , ^7} ^7) ^71 ID, sfl£)E} *)H 7> 7>^ 

7] , 

RLLCRun Length Limited) #2:«- zj-z^s) ae^|. c^l ; ^ 

^-71 A A 2\ iB^ ^ DC ^ iSlt ^I^Rr ^7jl# 5E^*Hr 

8] 
9] 

*081MI &<>H, A oM -^71 3J=$| = lfl6{| s ^o. s^-g- wl si- 0 
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101 

*fl8%M] 9X°]*\, #7} ^-7} 3.ZL$]=L±: 3\ tfl k^^r ^«HrHr 3 #3 ^ 

°1* SflBi^- ^ ^ ]o]7} IDS 

*I18*<M1 SXW, ^7) ^-7} ja^JELfe 5|cfl ^4=-% k^d^r $)&f>}±; 

4^ 5fe ^71 IDS)- 3tflelEl ^H7> 7>^t!r 4^3- ID 

12] 

°lf ^ dt^Sl 2fl^* #tt *7l W>^Sj- ^71 ID, ^7} 7}^ ID7> 

3-§-*fH ^ sas^i- ^ oil oi Ei ^ nJ-'S. 

13] 

^18^1 5^*1, ^7) ^Tjl^ 

2 7M^ cflolE^ofl tfl«fl, tq-^s). ^sq. zl ^3 m aj 

H^l CfldlEKaJ ^*fl -f-S ^2: HflEj-^ feE)^- <$^ofl o]*fl Tg^sl C-l)olEl* 

- Jf Jr q-l«i^(q: i3^t #3 *]^) ^2 

^ «M3 ^7\ ol^^^l oyji ZLcflS. #3 #31 1 
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<#7) 5] £2: cflojE^ >£2 «M3 feSl 

^ <3^H1 ^*fl C]~g- C-HolE]!- CJ^; ^ 

o]^- u^MS. q*]*1| -f-^ >£2 ^"71 <^ ^H^^ Jf Jl €2: 

14] 

^118%H1 RLL <£2 ^r^Hl^i^ DC-free^l7l^ <E>H*> DC ^ 

^^■^1 week DC-free RLL ^*3*Kr ^^-5- ^ cfl o] e) t£2 ^ 

15] 

^"71 Z^-2|^ iE^ DC *]-0- ^EEJ-g- ^Bfl^ 5. 

16] 

^15^ofl olo^, ^71 ^ HH^* cf^^>7l ^ 
^ 43 EH til H 13} 7^)7} *H= 3L±± ^ ^5}^ ^-g- ^^.S. 31 

°1 E} »! 2: ^-^1 . 
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[^T 1 * 17] 

^15*M1 Stl^H, -§-71 SJ=$|:E.ifla|| 3fle)El^ 2-^0. ^.g. tfjE-g. 

0 SE^r IS. ^*H= ^$£-3. *>^r Hl°lEi . 

[^T 1 * 18] 

^]15*oHl 9X°]*), *7l M^sfe ^7] 5fle]H] ^|<H7> 7>^t!r 

I^t 1 * 19] 

*lll5*M &<>H, ^71 ia = $) = fe H>t^sq. ^-71 im 5fle)Ei aflo^V 7> 
IDS. tM^^M SZ^ SJ-g- ^SLS. is}±r ^ . 

20] 

^115* 0 H1 &<>H. -S-71 SS^E-fe W>^^- *7l ID, sfls)^ ^^7> 7>^ 

[^T 1 * 21] 

mWlH^ ^ d^- ^cfl kS ^WS^I nt)lH(n> m) 
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#71 iH^ # DC iB^t ^d^^r ^ S. 

22] 

^1121%H1 oXo]X] y #71 <^ C-flojE^l- X^^t}7] q-#5}- ^iUf- -^71 

2fl^E](WlH 1^ 7fl^)7> SE^ ^ofl tt}-^ ^s]^ 53-a- ^-^3 *}^r efl 

0 lEi 

23] 

^22%H1 9X°]*), ^71 ^-71 iELJEL^JELMH sflejEl^ 4^ 
0 SL^r IS. ^-^^-S ofl o| e^ t£2: . 

24] 

^122%H1 5^1, ^"71 ^7l iS£L^ = ^ ^^f^ ?1 

sfl€# ^ ^71 H>c]fif sflem *)H 7 } 7}^ cf^sj- ids 

25] 

*H22"M StH^l, ^"71 ^71 iSJEL^JElif ^cfl kS^* 3#*Rr el 

=fl^i* 5>TT -^71 W>t^ #71 IDSf zfle^ ^7} 7>^*V 

IDS. 53 -g: OHe^ . 
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[37* 26] 

*I122^1 91°]^, A oM ^7) SJEL^JEL^- £|tfl E^l ^ wV^Kr £ 

±^$\ gxt #7] «>C]S). #71 ID, SflH^E^ ^H 7 > 7>#*}- ID 

7} ^-g-^flAi AV-g-^- ^ ^s]ol 3}^ £^jO S ^ Ol Bi . 

[^7* 27] 

^122*^1 9X°]^, ^7) ^a^-i- cf^Sj- ^cj>g. 27>^1^ cf^sl-^ nflolE^cH] 

Aj-oj itil^o} cf^s^- ^iLSj- zi mtilH^ HH&K^ #*fl ^fJL ^) 

^ tillE]-^ ^E^ o^XJ. ^AHl $m fe^t <2^lH ^WlB^7> ^3 

3-, ¥ ^ ^-^-Bl q-l^^fl ^Jr ^7>Xl^ tiflE}^ ^sl^- ^ 

Sl7> ol=^xl^] &JI ZLCflS #^*>jI, ^"71 ^ ^ML ^2: Cfl ol B\ $>\- q^^fl 

^-J> yflEl-^ feE]*J- o^aj. ^Hl ^1*11 wflnl-^ ^E)^- <£^*1H cf^- ^ 

^ C-HolEi7} ^^JI, ol5:> P^MS q^*fl ^-J[. ^2: #7l HM^I^l 

Sl#3l -*fjL ^2 tiflEl-^ ^El^- <a^> A^Ell- ^^J^ ^Sr ^SLS. *^ Cfl 

[^7* 28] 

^22* 0 H1 5U°H , ^"71 ^2: 

2 7>*1^ Cf^S}-^ CflolEiiH^^l tfltfl tf^Jrj- 3£^>^. ^7l iELEM^* 

^^Hr *fll ^ ^2 #7l i2JE.£)JEl ^ 7j ; ^ 
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DOfree°l7l^r Z}*]^ DC ^ #^-*>^ ^ week DC-free RLL ^Sf ^ 

*8*Rr ^ *112 DC-free RLL ■asol* 3Ltr*rfe f^AS ^ c^e] # 

29] 

^128%H1 5a°H, ^ v 7] afli ^ »]2 DC-free RLL -^7} «1H7> 

, ^"71 S^l^S 3£^|EtS H^§S>JL, ii^^oll tfltr 51= to] DC ^ 

^*Kn. , <#7l ^iSJB ^gjS.^ 3£^|£tt 7>7^&)- DC *lH-§- IS 
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2] 

(a) 57| 2H*|H = Sync Body + c|§2f ID (n|s|E| iqo|) 

(b) =7| 2H?JH = Sync Body + Sync ID + tfgsi |Q (njs|E| Afloi) 

(c) §7| sh?JH = Sync Body + Sync ID, cfgsj ID (flE|E| a)|ch) g 
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